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Abstract: The aim of this study was to establish the in vitro effects of natural extracts containing  vitamin E 
(wheat germ oil), vitamin A (carotenoid complex) and pycnogenols (GSE - grape seed extract), on Wistar rat 
Walker sarcoma 256 ascitic cells. The treatments were administrated in different doses and time intervals. The 
analysis was performed by flow cytometry, studying the apoptosis dynamics, with Annexin V-FITC Apoptosis 
Detection Kit I from BD Biosciences Pharmigen. The data were collected and analysed on a Becton Dickinson 
flow-cytometer.  The results obtained revealed that, with time exposure to the natural extracts, the number of 
viable tumoral cells decreased and the number of apoptotic cells increased. In vitro treatment with GSE had the 
most significant result on the number of apoptotic cells, after 72 hours of treatment, when the maximum 
percentage of apoptosis (50,40%) was obtained, while the control culture presented a percentage of 3.45% of 
apoptotic cells. The maximum percentage of apoptosis under the treatment with vitamin E and vitamin A was 
obtained after 48 h of treatment,  20,14%, respectively, 16,89%. Our results suggest that these natural extracts 
(containing vitamines A, E and pycnogenols) have a stimulating effect on the apoptosis of in vitro rat tumoral 
cells. Further in vitro researches, will highlight the effects of these natural extracts on human tumoral cells. In 




At the origin of more than 60 degenerative diseases are free radicals; among them, 
reactive oxygen species (ROS) are the most aggressive ones. Experimental studies proved the 
mutagenic effects of ROS, and, consequently, their role in oncogenesis induction and 
progression [Spasić M.B., 2000]. Natural (endogenous and exogenous) antioxidants act as 
free radicals scavengers, protecting the organism against the negative effects of the oxidative 
process [Bash E., 2002; Carmia Borek,  2004]. Among the most important natural antioxidants 
are vitamines A [Chambon P., 1996, Evans T.R., 1999], E, C [Birt D.F., 1986]. A special 
group of antioxidants are pycnogenols (oligomeric proanthocyanidins) which are known as 
the most powerful natural antioxidants (20 times more effective than vitamin C and 50 times 
more efficient than vitamin E) [Anne Fine, 2000, Bagchi D., et al, 2000, Cal C. et al., 2003, 
Cos P., et al., 2004]. They are found in significant quantities in the bark of some pine species 
and also in the skin and seeeds of grapes. “In vitro” studies proved that vitamines E, A, C, 
pycnogenols, and other natural substances induce apoptosis in tumoral cells, but not in normal 
(untransformed) ones [Ding X.Z., T.E. Adrian, 2002, Nie G., Y. Cao, B. Zhan, 2002, Pozo-
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Guisado, E. et al., 2002, Snyder R.M., et al., 2008]. Programmed cell death have vital 
importance, in the strict sense of the word, for life. Apoptosis is one of the mechanisms that 
protect us against oncogene-driven illegitimate growth with a malignant potential. No 
malignancy can develop unless the apoptotic machinery is severely impaired by additional 
genetic and epigenetic changes [Klein G., 2004]. This is the reason for which understanding 
and controlling the apoptotic mechanism of the cells is one of the most important targets in 
the fight against the oncogenetic process [Fulda Simone, K.M. Debatin, 2006, McGill G., 
D.E. Fisher, 1997, Taraphdar A.K., R. Madhumita, R. K. Bhattacharya, 2001, Vermaulin K., 
D.R. Van Bockstaele, N. B. Zwi, 2003, Klein G., 2004]. Our study focused on the potential 
stimulating effects of some natural extracts, containing vitamin A [Lotan R., 1995, Sun S.Y., 
R. Lotan, 2002, X-k Zhang,  2002], vitamin E [Mihajlo B. S., 2007, Neuzil J., T. Weber, A. 
Schroder, L. et.al., 2001] and pycnogenols [Kundu J.K., Y.J. Surh, 2008, Sun W., W. Wang, J. 
Kim, et al., 2008,], on the apoptosis dynamics, in Wistar rat Walker sarcoma 256 ascitic cells. 
 
MATERIALS AND METHODS 
 
The tumoral cells from Wistar rat Walker 256 sarcoma were cultivated on RPMI 
medium supplemented with 10% fetal bovine serum and antibiotics. Treated and control 
samples were incubated at 37°C in a 5% CO2 and 95% air incubator. We have used comercial 
products of natural extracts – wheat germ oil (containing vitamin E), carotenoid complex (rich 
in vitamin A), and grape skin extract (GSE; containing high amounts of pycnogenols). 
The natural extracts were disolved in DMSO and dilluted in PBS. DMSO solution 
concentration did not exceed 0,1 µl/ml, in the cell culture medium. Flow Cytometric Analysis was 
accomplished using Annexin V-FITC Apoptosis Detection Kit I (from BD Biosciences Pharmigen), 
containing two fluorochromes: fluorescein isothiocyanate (FITC), and propidium iodide (PI). 
FITC coupled annexin-V is a marker for those cells having externalized phosphatidylserine (in 
normal conditions, the phosphatidylserine is exposed on the inner, cytoplasmic face of the cell 
membrane), which is a marker for early / intermediate apoptotic cells; PI marks the nuclear DNA 
of the cells in an advanced apoptotic status, or in necrosis. The data were collected on a Becton 
Dickinson flow-cytometer and analyzed with the Win MDI 2.8  programme. 
 
RESULTS AND DISCUSSIONS 
 
The optimal concentrations of the natural extracts, for which we have obtained the 
maximum apoptotic cell number in “in vitro” culture,  were as follows: Vitamin A: 0,5 
µg/ml; Vitamin E: 5 µg/ml; GSE: 150 µg/ml. In Table 1, and figures 1-5, the status of the cell 
cultures, depending on the received treatment (substance concentration / time of treatment), is 
presented. The best results (the maximum apoptosis increase) were obtained, for vitamins A 















The status of the cell cultures, in dependance of the treatment (substance concentration / time of 
treatment). The values marked in gray color correspond to the maximum percentage of apoptotic cells obtained 













  24 h 48 h 72 h 24 h 48 h 72 h 24 h 48 h 72 h 
 
Viable cells  
(%) 
79 80,38 72,12 80,25 77,35 65,42 68,12 76,48 45,55 43,5 
Apoptotic cells 
(%) 
3,45 12,21 16,89 10,42 12,75 24,14 18,19 20,47 41,95 50,4 
Necrotic cells (%) 17,55 7,41 10,99 9,33 9,9 10,44 13,69 3,05 12,5 6,1 
 
After 48 hours, in all the experimental variants, the cellular viability decreased, and the 








Untreated cells Vitamin A Vitamin E GSE
Viable cells Apoptotic cells Necrotic cells
 
Fig.1 Diagram representing the effects of vitamin A, vitamin E, and of grape seeds extract (GSE), on the 
cell cultures, after 48 hours of treatment 
 
Interestingly, the cellular viability registered in the case of the cell cultures treated with 
vitamin A, was smaller than in control, after 48 hours of treatment, but suffered an increase in 







Untreated cells Vitamin A Vitamin E GSE
Viable cells Apoptotic cells Necrotic cells
 
Fig.2 Diagram representing the effects of vitamin A, vitamin E, and of grape seeds extract (GSE), on the 
cell cultures, after 72 hours of treatment 
 
A possible explanation for this situation could be that metabolic consumption of vitamin 
A decreased, in time, the concentration of this vitamin in the culture medium; smaller 
concentrations (under 0,5 µg/ml) of this vitamin are inefficient in apoptosis induction in “in 









Untreated cells 24 h 48 h 72 h
Viable cells Apoptotic cells Necrotic cells
 
 
Fig.3 Diagram representing the effects of vitamin A, on the cell cultures, after 24, 48 and 72 hours of treatment 
 
A similar effect with that produced by the vitamin A, has been observed in cell 
cultures treated with vitamin E (Fig.4). In this case, the cellular viability of the tumoral 
cells treated with vitamin E slowly increased in the interval 48 – 72 hours, but remained 
under the viability percentage of the untreated cells (control). Also the apoptosis rates, 
in all the treatment variants are significantly higher than in the control, reaching a 







Untreated cells 24 h 48 h 72 h
Viable cells Apoptotic cells Necrotic cells
 
Fig.4. Diagram representing the effects of vitamin E, on the cell cultures, after 24, 48 and 72 hours of treatment 
 
The most efficient in decreasing the cell viability and in increasing the apoptotic cells 
percentage, proved to be the grape seed extract (GSE) (Fig.5). Under its presence in the cell 
culture medium, in 72 hours of treatment, the viable cells number constantly decreased, and 
the apoptotic cells number constantly increased, with a maximum percentage of apoptotic 
cells (50,4%), after 72 hours. This percent of apoptosis (50,4%) in rat tumoral cell culture 
treated with GSE, was the highest one obtained by us, in these experiments, under the 








Untreated cells 24 h 48 h 72 h
Viable Cells Apoptotic cells Necrotic cells
 
Fig.5. Diagram representing the effects of grape seeds extract (GSE), on the cell cultures, after 24, 48 and 




 The results obtained in these experiments, revealed that the maximum percentage of 
apoptosis under the in vitro treatment with vitamin E and vitamin A is reached after 48 h 
of treatment: 24,14% (vitamin E), respectively, 16,89% (vitamin A). 
 The in vitro treatment with grape seed extract (GSE; containing oligo proanthocyanidins) 
proved to be efficient in all the experimental variants (24h, 48h, and 72h), but the most 
significant increase in number of apoptotic cells was registered after 72 hours of treatment, 
when the maximum percentage of apoptosis (50,40%) was obtained. Under this natural 
extract, the cell viability decreased significantly after 48h and 72h of treatment. 
 Among these 3 natural extracts we have tested on rat tumoral (ascitic) cells in “in vitro” 
culture, the most efficient in decreasing the cell viability rate and increasing the apoptotic 
cell percentage, proved to be the grape seed extract. Further researches, on human tumoral 
cells, could indicate this natural extract as a promissing candidate for complementary 
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